The idiotypic characterization of the immune response to a defined epitope of a protein antigen and the specific in vivo suppression of the immune response to this epitope by anti-idiotypic antibodies.
C10, a monoclonal antibody of C3H.SW (CSW) origin, binds a decapeptide epitope of the tobacco mosaic virus protein (TMVP) representing residues 103-112 of the protein. In vivo administration of syngeneic anti-idiotypic antibodies to C10 (anti-C10) prior to immunization with TMVP suppressed the expression of antibodies to this decapeptide determinant in CSW mice without a significant reduction of the total anti-TMVP titer. The suppression could not be overcome with repeated challenges by antigen even 6 months after administration of anti-C10. Analysis of anti-C10 showed that it contains antibodies to at least two idiotopes found on C10. One of these idiotopes, C10-Idm, is found on a very small fraction of CSW anti-TMVP antibodies capable of binding the decapeptide epitope. The other idiotope, C10-IdX, is found on most of the anti-TMVP antibodies which bind the decapeptide determinant. With synthetic analogues of the decapeptide determinant, a correlation was established between the presence of the C10-IdX and the fine specificity of the decapeptide-binding antibodies. The studies reported herein demonstrate that anti-idiotypic antibodies are potent modulators of the immune response and that the C10-IdX is important in the determination of the fine specificity of antibodies to this decapeptide epitope of TMVP.